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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mask ROM device, 
and the manufacture capable of naturally forming a redundant 
circuit without increase in process steps, and improving a yield 
without raising the cost. 

SOLUTION: A cell part 10 of an MOS structure and a redundant 
cell part 12 of a metal nitride oxide semiconductoKMNOS) 
structure are formed on the same semiconductor substrate 
with an oxidized film layer 26 in common. The redundant cell 
part 1 2 is formed by diverting the stack structure of a silicon 
intruded film 6 and a pad oxidized film 4 used in an element 
separation process. 



-U3 
I— 

m 

o 
O 

"D 
-< 




LEGAL STATUS 

[Date of request for examination] 21 .07.1 999 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 
[Date of final disposal for application] 

[Patent number] 3388971 
[Date of registration] 1 7.01 .2003 

[Number of appeal against examiner s decision of 
rejection] 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



THIS PAGE BLANK (uspiu^ 



(i9)0*BM*iHF;r (jp) <t2> ^ H ^ 1^ ^ ^ (A) (ummm&mm^ 

#51^-236646 

(43)^Q 7A8^(1996)9^13B 



HOIL 21/8246 HOIL 27/10 43 3 

27/112 21/94 A 

21/316 



(21)fflBHS# 


4(RW-338749 


(71)UeA 


000004123 










(22)mgaB 


*J«7^(1995) 12^260 




3ReaR=f«fflK*.(OW-TB 1 






(71)tHKA 


396000950 


(31)fl|j)clfi^S#^ 


4^076-340543 






(32)«I%B 


¥6 (1994) 12^27 Q 








H* (JP) 


(72)SnS# 


vnH mm 






















(74)«SA 





(54) [^m(oi^m -Tx^ROMsasRrf^e-ots&firtfe 



(57) [^jK;] 

m^^m Mos«}jg<D-feii/gui osa^MNosw 




MN o s mm<oy- h wtitfrnom^ffimmLi.^ ct^ 

MN o s mm^tcmm-r^mimRz/m i ®^^tMcDS®« 
t. 

m. 

[0 00 1 ] 
[0002] 

[0 003] Se5fc<D4^^«:y ^ Tti. 
CD E C C (Error Checking and Correctiar\)M&^FS 

[ 0 0 0 4 ] C2) V ^ »; -fe^USBJW^tcTLSHSSge^* 
z»i*S^±tCg:t:f . C (DTLgiagggpCC l polySO E P R 

[ 0 0 0 5 ] Stirii-So 
[0006] 



(2) i|#H¥8-2 3 6 64 6 

2 

tfS^WO^m>WSt^tj:^X{.^^^ 
[0007] 1 po1vS(DEPROM^7Lfi|o|8SCCfflti* 

-S- -fe;vffiS3&sROM-fe;i'W:Jt^r;^:^c>3{pe>-c*)'So 

[0008] 

10 yk^ti^^ 

[0 009] C<D^?a<3[>B65«. :/n-feX::^'f'-y:7'<D*i 

if TOC^a $ «:) ^±tf -S) C <?:;&5r # v;^ ^ R 

[0010] C<D|^58CCi:nt^. ^ttS«i, C<3r>^ 

^^n. S-^-tyiz^fi/j&^r/p^^A^nro^^^-ty-b 

)\^t. Kf^¥2lS»SfiJ:{CMNOS«|g^Wr-S7CS 

[0 0 1 1 ] ^/c. c<z>I^^K:i:nii. ^^f*S^tc 
m 1 cDK^fclgSO'ccDll 1 ©K^kMitc^fkM^^^r 
SXgi. MNOS«g{ctB^T^S{UBRaf^lK{k 

racctg^f ^ ^ i- 4^ ^i-M^io^^f ^ta«mE±^cy- 
^K^k]!i^?B^LrMOS«Jg<bT^x^^. lli»{k 
30 JiRcfy-hK<fcjfi±ccy-^hmg*i^c:r^xg<!:. 

[0 0 12] 

[f^ffl] TU>ri2;l/<!:^^:'iffia<DMNOS-fe-H'*JKF»lJ 
^j: y" p -fe >^ ;^ r --^ :/©iittJ3Qc L tcjtSHlS i U r fiJ^P^ii 

[00 13] 

[^ifeM] J«T. CCD^WO-||Jfef?IICci^^-7>^>7Ro 

M(om^x>^<omm:fmi^mm^mmvxmmr^. 

40 [ 0 0 1 4 ] 0 1 C©^igcD-||JfeC?il^^-& VJ^tS' 
ROMcD«i§^^-r»rffiS-C*^o */c. H2 (a) 

6 (f) so'as {^) f)^h if) aicciK^n-s 
R OMCDimxg^^-riRffisr * 

[0 0 15] aiCC^Tcfc^CCCO»?8C[>— saswccfife 
^ROM». PMt^y :3>^t*S^2±«:^^y-fe;l. 
SPlO. 'fe;l'S»l 0<Z)^*yic*fejU4c:^^M3£>^Wo 

tirt^€>7LSlpIi8gBl 2Sa^y^y-fe;L'g|5i o^feO'CCTL 
SlpllSSUl 2*|gaT'S/cd?)(D^21gI^gpi 4;&5jg^S 

50 t^So mams&u 1 4 ^tt. @ i cc^-r j: 5 ccib« 



3 

m(Ob^>i^:^^tLX:PMOS l GSU^NMOS l 8 

mM«smi)mf&^tixi,>^^ pmos i gso^nmos 

M8r»[»^nrc>-S. 

[0 0 1 6] 5i:ailKSBl 2CC». EEPROMiUr 
Mi^2 2 bK:jg^$nTl>€>o CCDV-;:^M1^2 2 aS 

K u Y >Mi^ 2 2b ^(o&^mmmmif)^ jmm 

T^/c«5<D>";r3>^<tli6 {Si3N4:flO. it^M 
^i&W(C«. S i 3N4tCiaCi*>(?)^^tPo ) ifim^h 

iUT:^'y->V3>Jg2 8R2>*57>^XT'>V;if>^ F 

:^^i>C7'-^^mf^jLtm^U. V->^«1S2 2 aSCf 

K u ^ ><m^2 2 b stcmjE^En*no/ctt.^r>r*^ h ^ 

-J KSfYtK 4 <b y n >Sf bM 6 1 (D«l^{c^^*J h 

^J-:^mM2 2 aSC/ K U >M^2 2 hfAtmmr^ 

[0 0 1 7 ] ^^y-fe>rbg61 Ortt. S^yn>^{tM6 30 
*l^*L/cMN O S ^jSi |g«|©«®<3[)NMO S CCjgfiR 

j&m^n. c(omm\ iT^T\*<oyFvmmm2 2*5 

v-;^^^2 2aS:CXFU>r>^J^2 2 bfcjfM^nr 
1^6. C<^>V-X«ig^2 2a&Cf FU-Y>««2 2bra 

mh^^^v YmnmAt^*-vmim2^ifii^}SL:^tix 

t>€>. CCO^- FK{bM2 0±CC«. -?r'- hmS^igl 

9iL/r;)<y^'y:3>lg2 8&a^5?>^X7^>5^yif >f 40 
[0 0 1 8 ] coy^y-fe^i/gpi o-e«. 



«RFra^8-236646 

4 

l^^o fiP^. ■fe;l/F^>>^X:>(D^i'^;l/^iS^^a> 
B^aAL. *0!)'fe;bF^>>>xa?<Diaffi^^ie6. 

^1 tc^-rj;^tcccDr2ra£A&cj;or-i2;L'F^ 
r 1 J , roj i&S3&si*^3n^o 

[0 0 19] 



[^1 ] 





3r&A<cL 














- 1- 



KfbKtcFv^^jbmffi^gfeorT^-t^^j&ss^ii^n 

ti^cttrj:^^ xu^ FaxDaAr-fe^bF^ 
Jg. iaRC/«<baA^cL<D3o©tfc®*ft'5>C 

tifix^^o ro J . r 1 J cn3&ie>c[>«3&>ei2o 

(c. •feJ^F^>5^;:<a?(Dv'^''7>;^^#x.^>^. c<oftA 

^^fi5)^K^K:*^:0^CCJ:o*rj^-^l/ftASafxu^ F 

[0 020] ,^3&:*^6. — /K«:<^«-jpaAtc«. mfSi)^ 
SEor. xUi7Fa>aA%aJR-rS<D3&^ffl 

WT^*>^o m2<Dmm<Dsr(ommimifi&i>itfiL 

[002 1 ] 
t*2] 



(4) 



!|?ra^8-2 36 64e 













& 


T 




Sim. 


0 


1 




0 




1 




0 


1 



[0022] »&«?)K:N^<D^«:^J^. N 1 jO^H 

^P^¥2g(*Se2<D (1 00) <D^BK:9 00' C<D 

mm (02) #Hm*r'Ka>'y:3>ii (si02) 20 

2CC';> (P) 5 0 k e VrigS7. 5 x l 0"<O 

1 5 0' c'C6mmii^r:=^-jii^xNm<D^mi^m^ 
imm^ti^. "tcom. Kft>'yn>M (Si02) 

yyit?km (HF) ^iffiT^^^tfRCAiSt^mS^ 

[002 3] ;*:CC. CcDNMO^^i*^^ 1 
r e PmcOU V :3 >^»«« 2 ±(iCU& 9 0 0 * 30 
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(b) ^W^t^^^ioV v{tA^^/%\\Jm (SF6 
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^5^c. :^{t*^/«m (HB r/C 1 2) 
<Oig^:^>< T ?i< y y 3 >B 2 8 tm^ ^ n ^ i <b {C 
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ct^CCi^aSPl 4<DF^>t?X^cr>V->^S«yf KU-f > 
>&50^^n^o fiPt. S3 (b) W:m*r<i:^tcN^i';^ 

(P) ?&5S«2K:60keViC?igg2xi 0"/ai^g 
aASn. S3 (c) K:^*r<fc^«:p^i'^;L'h5>5^ 
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(c. S3 (d) cc^^n^;^-^—- y-3 3^ff$^-r-53^CC 

TEOSCCj;-prS^y :3>g^{bl!i (Si02) ;&5LPCV 
D^T-a^TOO* CT-C3 0 0rw^fi£3n^o RIE 

C F 4/C H F 3) CDig^;^/XT'S:^tt:J: ^ly^tf^U S 

x^--y*3&5jBfijc^n^. Mtc. S3 (e) cc^r<t 

^CCUi^;^ h'7>;^3 4^0fiK». N*-r:?f'>. m 
at^-/^> (As) ;&5SK2W:8 0 ke V-Cilg3 
10 X 1 O^'/oieggEA^nsey^S (f)CC^^J:^K: 
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[ 0 0 3 5 ] fiSO. >^ -f K»I»<DS©^ :t >aAtt, 
a2NMOS(DV-X- FU-f >-Y:t>aAB$tceivX 
^^fflC^ ?Kp>B. 1 8 0 k e Vt^2X 1 O^/crf 
^rl^^CtALrCi^. 

[003 6] ^/c. aa?>iA;^ffi:tfc^2 2CD^N->^X;U- 
20 :^ h 5r>^N'-fflK:ad?)iA^fi£|fe®2 2^(D>r:f >aACC?| 

^>">^:?^>'i'->^ h ->'/^*i^A^T-&c^^>T*# 

-So ^>^6^. Ccr)^:t>aA53:. HffiV t ^^i^-S >f 
^ >-aA@S^ 2 X ::?'tc O r SfflO-'^' > Jb- 

h ::^aA<!:'r^^ffl*^t>-a-*i»m$n^^ai^cD:sr 

[0 03 7] MNOSgU(Df'>'>VX^itCC{i. 
F.L.Hampton, J.R Cricchi{Cj:-SlECM VSOMNOSf^ 

cc, ->y 3>^^tli<!:iU>7 hn>iiAicJ:^il«igfft 

[0 0 3 8 ] etCcgfc?gb/cJ:^tc. i2iKD:/ni^^A 

hP>(DaA*BirS<hUrt^^/cdi). MNO 
SSP<DB3tf^«J^^^<. iteW»l^f>yr3>S<b)l. 
M N O S SB ^ © Hffi > aA ^ b i t i ^ n 42 X » 

[0039] ^^atCCS I LOCSealed Interface Lo 
cal Q)ddation)?:ffll^/cJt'&CC5^. TlSSP 1 2 0i^;&i 
HJ:^. H5 (a) tC^Tct^itCS I L 
40 0«igr«, t^y:3>SK2±CC||®6ejtc«ii:g^(C^{b 

t/y=i>|g6*«jg^sti. cosfti^ynvKeitcsx 

y:3>Kftli (Si02) 5 1. 5^yra>^{tli ( S13N 
4) 5 2^S@UrCiS. — jSCCS«2±Cc«, g^K 
<fcK5 43&s*r,. C©e^»^b)S5 4±(cS{l:>/yr3> 
IS6:^5?f5^5n^„ COe^{bM5 4«. ;^<DXIir 

SS^K^bK5 4Ccggt»A6tir<>ac>o Hi^. Sfi 

20affi3{rS:7':5rfb*fRT^y-^>d^3tl/c^. fi^OC 

L p c V An e> nr^i^mas^fbM 5 4 t!^^- 5 

rmtyTCD/^StC^fiK^n^o LPCVDXgtC 
50 *JCir»*SHattiriae[8 0 0- CCO^ffTT'-Snm 
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:::i>mimeifi^^>>y h^tl^. mtf. LPCVD 
JM(^i(Si.>XT>t^ryrMitiy'y> (NH3/SiH 
2C 1 2) <Dig^:^;^^fflC^Teag7 8 0" CCD^ffFTV 
2^y3>S^fclS6 (Si3N4) ifim^3 0nmtclr}'fvn^ 
ly y V^ti^o mcTi&Mmi 2 CC^fiX^n^MNO S 

CO 04 0] 5/yr3>MbM6<Dmg. KffclSS 1 R 

/Pt^KftM (FOX) %tf^mfS.^ti^. mti. LPCV 
DXgtC:feCirS{l:^/i^^> (N20/SiH4) (D 

Oxxa^m=fvir-%>v V^tVCmmmWmh (b) tC^ 

rJ:^K:jgfiE3ti-5o ^^"a^--=->m. R I ^mfimXi^ 

ci*sffi®r*^o siLofiig-ctt. —mji^vvm.. 

m^ti^cttrj:z>i^. c<Dmm(ommmr^fiX mno 
s«i§(D&cc— ajcoM*sH5 (c) tcm^n^jz^ttcm 

$nSCi<fcfj:^o ^E'<Dt*. H2 (e) 3&>e» (f)JSLZJ^ 

ms (a) Jij^^e* (f ) <ox^^5^ite$nrs5 (d) (c 

[0 04 1] COi^CCS I LOlftjgjtJiffll^iSn'Si. 

/c. ±^OJ:^i^j:Xg^»ffl-r^Ci;{»5-c#^ii^tc 
S I LOfel^l'tCSWAM I (Side Wall Masked Isol 

ation)^. m2m^tm. m2mm^mmr^mi^m 

[0 04 2 ] ±^0/cv;^>;ROMr«. •fe^l'SaS 1 O'^. 

[0 04 3] (1) b'msORZ^ 
jJ<';i^i;n>M2 8 (WSi>c/PblySi) JB^C[>H2 
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(f ) ©xii-c^'^tij-fe^i/tcrirj&iaA^^a'So 
[0 04 4] (2) ^>^;^7^>^'i;i?--r Ffis osa^ 
>}<y>";r3>ig2 8 (wsix/R)ivSi) 0fiEi:faoa 

3(a) (OXmx^^V'^JV(tC::iri>^aLK^ti^. 
[0045] (3) t$r>^Xf->i^»;if-<FK3 0SC/ 
3^<';^"JrJ>M2 8 (WSix/^PblySi) <DJ^^-::-> 
If^kCOmS ( i ) CDXfi^C^«, @ 1 6C7n^ti/c«jg:6^ 

[0 04 6] (4) BPSG. ^^;l/5gflE»K:y^>;H2 

[0 04 7] iissa5riiig$nrt^€>^*y 

[ 0 0 4 8 ] H 6 l^K&Mm^^t^'izJUm 0 (DIoIKcD 1 

•7- F^^>WLnCDX-<riUr)T:S@3Sl 2<D>7- 
F^-Y>WLio&sjHR$n-S. f!|)i^. -fe-rbaJl 0k::^^a 

^-r>WLn*55LSSSl 2<D'7-F^-/>WLkK:g*» 

20 

[ 0 0 4 9 ] a 6 5c^-riaK-c». r f iy:^mmfixti 
^n^SwiTLSH^i 2tc<^-^riSfi'feJb. ipi^. CA 

M-fe-^l/ (Content Addresable Memory) 3 6<OF*iS3&^#M 
Sn. Kti^tifcT FUX3&5CAM-b-rt/3 6rttciaigS 

n/tr Fuxi— a-r-s^cc«, ^corFu^^rfgs^ 
^)\^^r^^xn>T\'\^xm^ifiK^^ titanic. K 

SMmi 20'7-F^-/>^s5^'r'SJ:^{c>^^rf'3 

-^3 8:«r5CAM-fe>H/3 6(0::^P^'^ A^7^:n^ FbT 
30 ^S-fe^rUtcg^gS^n/cy- F^-r>WLn03lJR^^± 
I/. TLgBKSBl 2©'7- F^-<>WLk4S}RT^J: 
^^c«^^nrc^^„ 1^, CAM'fe;U3 6«. JESSSi 

[0050] H6{C7n"ri5|i8CC*5l^r. -^JU^miRT^ 
TFUX. " K ;&^'/>>'N*-^3 7tcA;':?5n 
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